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(57) ABSTRACT

A printed circuit board multilayer construction comprising a
layer stack composed of plurality of electrically insulating
and/or conductive layers arranged one above another and a
cavity inthe interior of the layer stack, which extends laterally
only in a partial region of the areal extent of the layer stack, is
exposed to a pressure surrounding the printed circuit board
multilayer construction through an opening provided in the
layer stack and is sealed relative to ingress of liquid. Further-
more, the present invention relates to a method suitable for
producing a printed circuit board multilayer construction of
this type.
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1
PRINTED CIRCUIT BOARD WITH CAVITY

TECHNICAL FIELD

The invention relates to a printed circuit board multilayer
construction with a cavity and a method for producing a
printed circuit board multilayer construction of this type.

PRIOR ART

A printed circuit board multilayer construction generally
comprises a layer stack of several electrically insulating or
dielectric film layers, for example, of a prepreg resin material,
arranged one above the other with intermediate electrical
conductor pattern levels. The layer stack is generally pro-
duced by laminating and/or pressing using dielectric prepreg
layers, where at least part of the film layers arranged one
above the other is provided on one or both sides with an
electrically conductive layer that is structured into a desired
electrical conductive pattern before placement one above the
other to form the layer stack.

From patent application DE 10 2007 006 462 A1l an elec-
tronic circuit arrangement with a first and a second printed
circuit board is known, where the first printed circuit board
has a cutout and the second printed circuit board bears against
the first printed circuit board such that at least one electronic
component of the second circuit board is accommodated by
the cutout of'the first printed circuit board. Due to an arrange-
ment of this type an overall lower installation height of the
electronic circuit arrangement is achieved.

From WO 2009/036478 a printed circuit board element
with at least one flexible printed circuit board portion and
with at least one rigid printed circuit board portion with a
component is known, where the component is accommodated
in a cavity and a light-emitting part or light-receiving part
projects beyond the edge of the cavity, where the flexible
printed circuit board portion has a flexible layer of an optical
photo-polymerizable material in which an optical waveguide
is structured by means of irradiation in alignment with the
light-emitting part or light-receiving part of the optoelec-
tronic component.

US 2009/0242251 A1 likewise describes a printed circuit
board arrangement, which comprises a layer in which a cavity
is provided in which a chip is inserted. A filler material is
provided for fixing the chip inside the cavity.

US 2009/0194831 A1 describes an integrated pressure sen-
sor arrangement, which comprises a printed circuit board
arrangement with a plurality of assemblies, the pressure sen-
sor being mounted on a portion of the printed circuit board
arrangement. The printed circuit board arrangement further-
more comprises at least one pressure transmission channel
and an electrical transmission channel.

US 2009/0071705 describes a printed circuit board
arrangement with integrated components, where the printed
circuit board arrangement comprises a dielectric layer with a
cavity embodied on one side. One component is inserted into
the cavity so that one electrode of this component lies oppo-
site a side of the dielectric layer. A second component is
attached to one side of the first component in the form that an
electrode of the second component points in the same direc-
tion as the electrode of the first component. A printed circuit
board arrangement can thereby be produced in which a plu-
rality of components with different thicknesses can be
embedded.

From US 2009/0040704 Al a printed circuit board is
known which comprises a core layer, an insulation layer on
the core layer, and a cavity formed on a portion of the insu-
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lation layer, where a circuit pattern is formed on the insulation
layer and the circuit pattern has one or more external termi-
nals above the cavity. The cavity is provided in order to give
the external terminal for connection of an external apparatus
a certain flexibility and elasticity.

From US 2008/0296056 Al a printed circuit board
arrangement is likewise known which has a cavity, where a
plurality of bumps is provided inside the cavity, which serve
as electrical connections and are isolated from one another by
an insulating material.

US 2008/0052906 A1 and US 2008/0102410 A1 likewise
disclose printed circuit board arrangements that have a cavity,
where the cavity is used to accommodate components of the
printed circuit board arrangement in order to thereby be able
to form printed circuit board structures that are as thin as
possible.

However, it is not known from the prior art, when providing
a cavity of this type in a printed circuit board arrangement, to
take into consideration in a targeted manner the pressure
existing therein or to use the cavity to create pressure condi-
tions that permit a specific use of the printed circuit board
structure, such as providing, in a space-saving manner, a
pressure sensor inside the cavity or creating an efficient and
cost-effective high-frequency coupling structure.

SUMMARY OF THE INVENTION

Within the scope of the present invention the term printed
circuit board multilayer construction means any type of two-
layer or multilayer construction with at least one level of a
conductive pattern structure. For example, loaded or empty
printed circuit boards or printed circuit board parts, multi-
layer constructions and so-called interposers for use as com-
ponent carriers in preassembled multilayer printed circuit
board structures are covered thereby.

The present invention provides a printed circuit board mul-
tilayer construction with a layer stack of several electrically
insulating and/or conductive layers arranged one above the
other, and a cavity in the interior of the layer stack, where the
cavity extends laterally only into a partial region of the areal
extent of the layer stack, is exposed through an opening
provided in the layer stack to the pressure surrounding the
printed circuit board multilayer construction, and is sealed
relative to ingress of liquid.

According to one possible embodiment, it is provided that
a sensor, in particular a pressure sensor, is arranged in the
cavity. The pressure sensor can measure an ambient pressure
only when an equalization of pressure is created between the
surroundings and the interior of the printed circuit board
multilayer construction, which is possible only by providing
anopening in the layer stack, which opening creates an equal-
ization of pressure between an outer area surrounding the
printed circuit board multilayer construction and the cavity
formed. It should be noted that merely a hole created in the
interior of the printed circuit board multilayer construction
does not meet specific requirements for a pressure sensor
provided therein, since the printed circuit board multilayer
construction after a separation generally has to be washed or
in part is also washed after loading, where liquid would pen-
etrate into a cavity formed by a simple hole, which liquid then
could no longer be removed. As a result it is provided accord-
ing to the invention to seal the cavity formed relative to
ingress of liquid.

According to one possible embodiment of the printed cir-
cuit board multilayer construction provided according to the
invention, the cavity is produced by making a cutout or a hole
through milling or stamping of an inner film or of a multilayer
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core, and by sandwiching with further inner films, prepreg
layers or multilayer cores, the cutout is closed on one side or
the hole is closed on both sides except the opening to be
provided.

It is furthermore possible that when the cavity is formed,
first a through hole or depth milling is produced. When pro-
viding a through hole, a covering on both sides is then nec-
essary, whereas when a depth milling is provided, only a
one-sided cover is needed in order to seal the cavity thus
formed relative to ingress of liquid. Using an interposer, one
side of a through hole can be closed by the interposer.

To seal relative to ingress of water it is further conceivable
to cover the cavity at least on one side with the aid of at least
one liquid-impermeable membrane.

The membrane can be inserted in the layer stack of the
printed circuit board multilayer construction, for example,
over the entire area of the areal extent of the layer stack so that
the membrane covers the cavity quasi as an additional but
continuous “layer.”

However, alternatively thereto it is also possible to insert
the membrane used for sealing only partially into the printed
circuit board multilayer construction. That means that in so
doing the at least one membrane is inserted in the layer stack
of the printed circuit board multilayer construction only par-
tially over the areal extent of the layer stack, the membrane
extending at least so far over the areal extent of the layer stack
that it realizes the sealing of the cavity relative to ingress of
liquid.

The membrane can be effected, for example, by laminating
between so-called no-flow prepreg layers or it can be glued
tightly or firmly to an inner film, for example, to an outer
cover layer.

The membrane used for sealing can be composed, for
example, of microporous PTFE, in particular of Goretex,
which allows gas diffusion, but rules out ingress of water.
Alternatively, the membrane can also be composed of a PEEK
or a polyimide or a mixture of the cited materials. The mate-
rial used for the membrane is selected such that it can be glued
tightly or laminated in and is resistant to media or processing
temperatures used.

By varying the size and thickness of the membrane used,
slower or quicker measurements of the existing pressure can
be rendered possible with the provision of a pressure sensor
inside the cavity. A thin membrane generally behaves elasti-
cally, and no diffusion is necessary with quick pressure
changes. In contrast, with thick, inelastic membranes, equal-
ization of pressure will occur only with a diffusion-related
delay.

A printed circuit board multilayer construction provided
according to the invention can be embodied in a further
embodiment as an HF coupling structure. The printed circuit
board multilayer construction with a cavity provided accord-
ing to the invention is suitable for loading the printed circuit
board with components or for application in high-frequency
engineering. Since the cavity provided contains essentially
air with a material-specific relative dielectric constant of
closeto 1, the cavity makes it possible, for example, to couple
in or transfer high frequency from layer to layer in a low-loss
manner. Generally, it is thereby possible to do without expen-
sive high frequency material for an overall construction of a
printed circuit board, and cost-effective mixed construction
using standard FR-4 can be realized.

Furthermore, in a further embodiment of the printed circuit
board multilayer construction provided according to the
invention it can be provided to place a SAW filter into the
cavity so that the cavity acts quasi as a housing for the SAW
filter and thus the SAW filter has no physical contact with a
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resin material surrounding it, so that it can act optimally as a
wave filter. SAW filters are based on the interference of sig-
nals of different propagation time, which is realized with the
piezoelectric effect. A SAW filter (Surface Acoustic Wave) is
also referred to as a surface wave filter and corresponds to a
bandpass filter for electronic signals with a low bandwidth of
a few MHz.

Furthermore, the present invention comprises a method for
producing a printed circuit board multilayer construction
according to the invention. The method comprises at least the
following steps:

Providing an inner film or a multilayer core,

Producing a cutout in the inner film or the multilayer core,

Arranging the further layers of the layer stack below and/or
above the inner film provided with the cutout or the
multilayer core provided with the cutout, whereby a
cavity is formed in the interior of the layer stack, which
cavity extends laterally only in a partial region of the
areal extent of the layer stack,

Laminating together and/or sandwiching of the multilayer
arrangement thus obtained,

Individually providing at least one opening in one or more
layers of the layers forming the layer stack so that the
cavity formed is exposed to a pressure surrounding the
printed circuit board multilayer construction, and

Sealing the cavity formed relative to ingress of liquid.

It is conceivable that the corresponding layer or the corre-
sponding layers is or are already provided with a respective
opening before the arrangement to form the layer stack. Fur-
thermore, it is possible that respectively several openings,
optionally lying close to one another, are provided.

In one possible embodiment of the method provided
according to the invention, the cutout is produced by milling
or stamping of the inner film or of the multilayer core and
closed by sandwiching with further inner films, prepreg lay-
ers or multilayer cores forming the cavity on one side or on
both sides except the opening to be provided.

The milling can be embodied as a through hole or as a depth
milling. In the case of a through hole, a covering on both sides
is necessary for sealing with respect to ingress of liquid, while
with providing a depth milling only a one-sided covering is
necessary.

Furthermore, it is conceivable to seal the cavity formed
relative to ingress of liquid with the aid of at least one liquid-
impermeable membrane, where the at least one membrane
can be inserted in the layer stack over the whole area of the
areal extent of the layer stack or only partially over the areal
extent of the layer stack.

According to a further embodiment of the method provided
according to the invention, the at least one membrane is
laminated in between film layers, in particular between no-
flow prepreg layers. Furthermore, it is likewise possible to
glue the at least one membrane to an inner film in a tight or
adhesively strong manner.

According to the invention it is likewise possible to arrange
in the cavity a sensor, in particular a pressure sensor or a filter,
in particular a SAW filter.

With the invention a pressure in the interior of the multi-
layer construction can be measured very easily by providing
a pressure sensor in the cavity provided according to the
invention in the interior of the printed circuit board multilayer
construction, where the pressure sensor necessary for this can
measure the existing pressure in a space-saving and further-
more reliable manner.

Furthermore, the printed circuit board multilayer construc-
tion provided with a cavity can be used efficiently in high-
frequency engineering, since by providing the cavity, high
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frequency can be coupled in or transferred in a low-loss
manner from layer to layer and furthermore in the overall
structure of a corresponding printed circuit board it is pos-
sible to save on expensive HF material, and cost-effective
mixed structures can be used.

Further advantages and embodiments of the invention are
shown by the description of the attached drawing.

Naturally, the above-referenced features and the features to
be explained below can be used not only in the respectively
given combination, but also in other combinations or alone,
without leaving the scope of the present invention.

The invention is shown diagrammatically in the drawing
based on exemplary embodiments and is described in detail
below with reference to the figures.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows a diagrammatic sectional view of a section of
apossible embodiment of the printed circuit board multilayer
construction according to the invention.

FIG. 2 shows a diagrammatic sectional view of a section of
a further embodiment of the printed circuit board multilayer
construction according to the invention.

DETAILED DESCRIPTION OF THE DRAWING

FIG. 1 shows a diagrammatic side view of a section of a
possible embodiment of a printed circuit board multilayer
construction according to the invention. A total of 7 film
layers are shown here. The film layers 1, 4 and 7 can be
respectively an inner film, where correspondingly respective
further film layers, not shown here, can be applied onto the
film layers 1 and 7. The film layer 4 is possibly also a multi-
layer core. The film layers 2, 3, 5 and 6 shown by oblique
shading are, for example, so-called no-flow prepreg layers or
prepreg layers. The film layers 1 through 5 are respectively
provided with a cutout, so that by arranging these layers one
on top of the other, as shown in FIG. 1, a cavity 8 is produced
in the interior of the printed circuit board multilayer construc-
tion, which cavity is sealed relative to possible ingress of
liquid by means of a membrane 9. If further film layers (not
shown here) are applied onto the film layer 1, as described
above, they likewise have respectively one cutout corre-
sponding to the film layers 1 through 5. Via the opening 10,
which is formed by the cutout respectively provided in the
film layers 1 and 2, pressure equalization between the envi-
ronment of the printed circuit board multilayer construction
and the cavity 8 can be created. In the embodiment shown
here the membrane 9 is inserted into the layer stack only
partially over the areal extent of the layer stack. However, it is
likewise possible that the membrane is arranged in the layer
stack over the entire area of the areal extent of the layer stack.
In the embodiment shown here, the membrane 9 is further
laminated in between two no-flow prepreg layers, namely the
film layers 2 and 3. It would also be possible to glue the
membrane tightly to an inner film.

The provided membrane 9 can be composed, for example,
of'microporous PTFE, in particular of Goretex, which renders
gas diffusion possible, but rules out the ingress of liquid. The
membrane 9 can also be produced from a different material;
however, it must be ensured that the material of the membrane
9to beused can be firmly glued or laminated in and is resistant
to media and processing temperatures used. Furthermore,
ingress of liquid through the membrane must not be possible.
Further possible materials are, for example, PEEK or poly-
imide.
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Optionally, a mixture of the cited materials can also be
used.

In the embodiment of the printed circuit board multilayer
construction according to the invention shown here, a pres-
sure sensor 11 is provided in the cavity 8, with the aid of
which pressure sensor the pressure can be measured. By
varying the size and the thickness of the membrane 9, slower
or quicker measurements can be rendered possible. By pro-
viding a comparatively thin membrane, which behaves elas-
tically, no diffusion is necessary with quick pressure changes.
With thick, inelastic membranes, however, equalization of
pressure will occur only with a diffusion-related delay.

In the embodiment shown here, the through hole produced
by the respective cutouts in the film layers 1 through 5 is
covered, in the direction of the layer 6 lying beneath in the
layer stack, by an interposer 12.

FIG. 2 shows a diagrammatic side view of a further
embodiment of the printed circuit board multilayer construc-
tion according to the invention. Here the printed circuit board
multilayer construction is shown with a high frequency cou-
pling structure 13. The film layers 1 and 7 are HF base
material, while the film layers 2, 3 and 5, 6 are so-called
no-flow prepreg layers. The film layer in which the actual
cavity is provided can thereby be a standard FR 4 layer, which
is comparatively inexpensive compared with the HF base
material layers 1 and 7. The cavity 8 is formed here by a
respective through opening in the film layers 2 through 6. The
cavity 8 can optionally be sealed relative to the surroundings
by a membrane 9, which here is arranged or glued below the
film layer 1. It is also conceivable to laminate a membrane 9
of this type between two film layers, for example, between
no-flow prepreg layers 2 and 3. In general, a membrane is not
necessary for the coupling, but can be desirable or even
required for reasons of processing. Since the material-spe-
cific relative dielectric constant inside the cavity 8, which is
essentially filled with air, is 1, very good or low-loss coupling
of high frequency signals from layer to layer or a low-loss
transfer of the corresponding HF signals is produced. Itis thus
possible to save on expensive HF material in the overall
construction of a corresponding printed circuit board multi-
layer construction, and cost-effective mixed constructions
can be realized using standard FR 4. The coupling structure
13 provides, for example, that a transmission structure is
arranged in the upper region of the cavity 8 below film layer
1 and areceiver structure is arranged in the lower region of the
cavity 8, for example, directly on the film layer 7 closing the
cavity 8.

The invention claimed is:

1. A printed circuit board multilayer construction, compris-
ing:

a layer stack of several electrically insulating and/or con-

ductive layers arranged one above the other; and

a cavity in an interior of the layer stack, wherein the cavity

extends laterally only into a partial region of an areal
extent of the layer stack, and through an opening pro-
vided in the layer stack, is exposed to a pressure sur-
rounding the printed circuit board multilayer construc-
tion;

wherein the cavity is sealed relative to ingress of liquid

with an aid of at least one liquid-impermeable mem-
brane that is laminated in between layers of the layer
stack;

wherein the at least one liquid-impermeable membrane is

inserted in the layer stack and extends only partially over
the areal extent of the insulating layers.

2. The printed circuit board multilayer construction
according to claim 1, wherein the cavity is produced by mill-
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ing or stamping of an inner film or of a multilayer core and by
sandwiching with further inner films, prepreg layers or mul-
tilayer cores, and is closed on one side or on both sides except
the opening.

3. The printed circuit board multilayer construction
according to claim 2, wherein the cavity is embodied as a
through hole or as a depth milling.

4. The printed circuit board multilayer construction
according to claim 1, wherein the at least one liquid-imper-
meable membrane is inserted in the layer stack over the entire
area of the areal extent of the layer stack.

5. The printed circuit board multilayer construction
according to claim 1, wherein the at least one liquid-imper-
meable membrane is produced from a material comprising
microporous PTFE, including Goretex, PEEK, polyimide or
a mixture thereof.

6. The printed circuit board multilayer construction
according to claim 1, wherein the at least one liquid-imper-
meable membrane is laminated in between film layers,
including between no-flow prepreg layers, or is tightly/firmly
glued to an inner film.

7. The printed circuit board multilayer construction
according to claim 1, wherein a sensor, including a pressure
sensor, is arranged in the cavity.

8. The printed circuit board multilayer construction
according to claim 1, wherein a SAW filter is arranged in the
cavity.

9. The printed circuit board multilayer construction
according to claim 1, wherein the printed circuit board mul-
tilayer construction is embodied as a HF coupling structure.

10. A method for producing a printed circuit board multi-
layer construction comprising a layer stack of several electri-
cally insulating and/or conductive layers arranged one above
the other, and a cavity in an interior of the layer stack, wherein
the cavity extends laterally only into a partial region of an
areal extent of the layer stack, and through an opening pro-
vided in the layer stack, is exposed to a pressure surrounding
the printed circuit board multilayer construction, and wherein
the cavity is sealed relative to ingress of liquid, the method
comprising the following steps of:

providing an inner film or a multilayer core;

producing a cutout in the inner film or the multilayer core;

arranging further layers of the layer stack that are not part

of the inner film or the multilayer core below and/or
above the inner film provided with the cutout or the
multilayer core provided with the cutout, whereby a
cavity is formed in the interior of the layer stack, wherein
the cavity extends laterally only in a partial region of the
areal extent of the layer stack;

laminating together the multilayer arrangement thus

obtained;

individually providing at least one opening in one or more

of the layers forming the layer stack so that the cavity
formed is exposed to a pressure surrounding the printed
circuit board multilayer construction; and
sealing the cavity formed relative to ingress of liquid with
an aid of at least one liquid-impermeable membrane that
is laminated in between layers of the layer stack;

wherein the at least one liquid-impermeable membrane is
inserted in the layer stack and extends only partially over
the areal extent of the insulating layers.

11. The method according to claim 10, wherein the cutout
is produced by milling or stamping of the inner film or of the
multilayer core and, by sandwiching with further inner films,
prepreg layers or multilayer cores, and forming the cavity, is
closed on one side or on both sides except the opening.
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12. The method according to claim 10, wherein the cutout
is carried out as a through hole or as a depth milling.

13. The method according to claim 10, wherein the at least
one liquid-impermeable membrane is inserted in the layer
stack over the areal extent of the layer stack or only partially
over the areal extent of the layer stack.

14. The method according to claim 10, wherein the at least
one liquid-impermeable membrane is laminated in between
layer films, including between no-flow prepreg layers, or is
tightly/firmly glued to an inner film.

15. The method according to claim 10, wherein a sensor,
including a pressure sensor, or a filter, including a SAW filter,
is arranged in the cavity.

16. A printed circuit board multilayer construction, com-
prising:

a layer stack of several electrically insulating and/or con-
ductive layers arranged one above the other including
no-flow prepreg layers; and

a cavity in an interior of the layer stack, wherein the cavity
extends laterally only into a partial region of an areal
extent of the layer stack, and through an opening pro-
vided in the layer stack, is exposed to a pressure sur-
rounding the printed circuit board multilayer construc-
tion;

wherein the cavity is sealed relative to ingress of liquid
with an aid of at least one liquid-impermeable mem-
brane that is laminated in between layers of the layer
stack;

wherein the at least one liquid-impermeable membrane is
inserted in the layer stack and extends only partially over
the areal extent of the insulating layers; and

wherein the layer stack is formed by laminating together
the electrically insulating and/or conductive layers using
the prepreg layers.

17. A method for producing a printed circuit board multi-
layer construction comprising a layer stack of several electri-
cally insulating and/or conductive layers arranged one above
the other, and a cavity in an interior of the layer stack, wherein
the cavity extends laterally only into a partial region of an
areal extent of the layer stack, and through an opening pro-
vided in the layer stack, is exposed to a pressure surrounding
the printed circuit board multilayer construction, and wherein
the cavity is sealed relative to ingress of liquid, the method
comprising the following steps of:

providing an inner film or a multilayer core;

producing a cutout in the inner film or the multilayer core;

arranging further layers of the layer stack including no-
flow prepreg layers that are not part of the inner film or
the multilayer core below and/or above the inner film
provided with the cutout or the multilayer core provided
with the cutout, whereby a cavity is formed in the inte-
rior of the layer stack, wherein the cavity extends later-
ally only in a partial region of the areal extent of the layer
stack;

laminating together the multilayer arrangement thus
obtained using the prepreg layers;

individually providing at least one opening in one or more
of the layers forming the layer stack so that the cavity
formed is exposed to a pressure surrounding the printed
circuit board multilayer construction; and

sealing the cavity formed relative to ingress of liquid with
an aid of at least one liquid-impermeable membrane that
is laminated in between layers of the layer stack;

wherein the at least one liquid-impermeable membrane is
inserted in the layer stack and extends only partially over
the areal extent of the insulating layers.
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18. A printed circuit board multilayer construction, com-
prising:

a layer stack of several electrically insulating and/or con-

ductive layers arranged one above the other;

a cavity in an interior of the layer stack, wherein the cavity
extends laterally only into a partial region of an areal
extent of the layer stack, and through an opening pro-
vided in the layer stack, is exposed to a pressure sur-
rounding the printed circuit board multilayer construc-
tion;

wherein the cavity is sealed relative to ingress of liquid
with an aid of at least one liquid-impermeable mem-
brane that is laminated in between layers of the layer
stack;

wherein the at least one liquid-impermeable membrane is
inserted in the layer stack and extends only partially over
the areal extent of the insulating layers; and

wherein one of the further layers is an interposer for use as
component carrier which the interposer covers the cut-
out in one direction.

19. A method for producing a printed circuit board multi-
layer construction comprising a layer stack of several electri-
cally insulating and/or conductive layers arranged one above
the other, and a cavity in an interior of the layer stack, wherein
the cavity extends laterally only into a partial region of an
areal extent of the layer stack, and through an opening pro-
vided in the layer stack, is exposed to a pressure surrounding
the printed circuit board multilayer construction, and wherein
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the cavity is sealed relative to ingress of liquid, the method
comprising the following steps of:

providing an inner film or a multilayer core;

producing a cutout in the inner film or the multilayer core;

arranging further layers of the layer stack that are not part
of the inner film or the multilayer core below and/or
above the inner film provided with the cutout or the
multilayer core provided with the cutout, whereby a
cavity is formed in the interior of the layer stack, wherein
the cavity extends laterally only in a partial region of the
areal extent of the layer stack;

laminating together the multilayer arrangement thus
obtained;

individually providing at least one opening in one or more
of the layers forming the layer stack so that the cavity
formed is exposed to a pressure surrounding the printed
circuit board multilayer construction; and

sealing the cavity formed relative to ingress of liquid with
an aid of at least one liquid-impermeable membrane that
is laminated in between layers of the layer stack;

wherein the at least one liquid-impermeable membrane is
inserted in the layer stack and extends only partially over
the areal extent of the insulating layers;

wherein one of the further layers is an interposer for use as
component carrier which the interposer covers the cut-
out in one direction.
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